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(54) Heterocydyicarbonyl substituted benzofuranyl-ureas 

(57) Heterocydyclartwnyl sul>stitut€d benzofuranyl- 
ureas of formula (I) are prepared by reacting hetero- 
cydylcarbonyi substituted 3-amino-benzofuranes with 
appropriate isocyanates or isothiocyanates. The unsut)- 
stituted ureas are transfen'ed into substituted ureas by 
usual methods of substitution. Ttie heterocyciylcartxmyl 
substituted benzofuranyl-ureas are useful as active 
ingredients in medicaments particularly for the treat- 
ment of acute and chronical Inflammatory processes. 
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A. D, L, R\ R^. R^, R4 are as defined in the applications. 
^ R^ being a heterocyclic gro^p. 
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DescripU n 

The Invention relates to heterocycfylcafbonyl substHuted benzofuranyi-ureas. processes for their prepsuation and 
their use in nfiedicaments. 

5 It Is known that the N ADPH oxidase of phagocytes is the ph^iological source to the superoxide radical anion and 
reactive oxygen species derived therefrom which are important in the defence against pathogens. Moreover, both 
inflsmfimatory (ag, TNFa, IL-1 or IL-6) and anti-inflammatory cytokines (e.g. IL-10) play a pivotal role in host defence 
mechanisms. Uncontrolled production of inflammatory mediators can lead to acute and chronic Inflammation, tissue 
damage, multi-organ failures and to death. It Is addittonally known that elevation off phagocyte cyclic AMP leads to inhi- 

10 bition of oxygen radical production and that this cell function is more sensitive than others such as aggregation or 
enzyme release. 

None of the above compounds are taught to possess PDE IV inhibition activity. 

Benzofuran- and benzothiophene derivatives having lipoxygenase-inhibiting action are described in the publicafion 
EP 146 243. 

IS The invention relates to heterocydylcarbonyl sut)stituted benzofuranyl-ureas of the general formula (I) 

L 

NR-C — NrV 

(I) 



so 




25 

in which 

A and D are identical or different and represent hydrogen, straight-chain or branched acyt or aikoxycart> 

30 onyl each having up to 6 cajt>on atoms or straight-chain or branched alkyl having up to 6 cartx)n 

atoms, which is optionally substituted by caiboxyl or alkoxycart)onyi having up to 6 cartx)n 
atoms* phenoxy or benzoyl. 

or represent halogen, cart>oxyl, cyano. nitro, trifluoromefthyl, trifluoromethoxy or a gnoup of a for- 
mula -OR®, -S(0)aR^, -(0-CH2-CO)b-NR7R8. -CO-NR^R^o -sOa-NR^^R^^ ^ -NH-SOaR^^. 
35 in which 

R®. R^, R^° and R'*^ are identical or different and 

denote hydrogen, <^ck)alkyl having 3 to 6 cart)on atoms, benzyl or a 5 to 7-membered sat- 
urated or unsaturated heterocyde having up to 3 heteroatoms from the series comprising N. 

40 S and O and to which a phenyl ring can be fused and which is optionally substituted by iden- 

tical or different substituents from the series comprising halogen, cyano, nitro or by a 
straight-chain or branched alkyl having up to 6 cartx)n atoms or 
denote straight-chain or branched alkyl. alkenyl or acyl each having up to 8 carbon atoms, or 
denote phenyl, which is optionally monosubstituted to disubstituted by identical or different 

45 substituents from the series comprising nitro. hatogen, carlxxy or straight-chain or 

branched alkDxycartx)nyl having up to 6 carbon atoms. 

R® has the abovementioned meaning of R^ R^, R^^ or R^^. 

so or 

R® denotes a hydroxyl protecting groif) or straight-chain or branched alkoxycarbonyl having iq) to 6 car- 

bon atoms, or 

denotes straight-chain or branched alkyl having up to 8 carbon atoms, which Is substituted by car- 
55 boxyl. hydroxyl, straight-chain or branched acyl or afkc»cycarix>nyt each having up to 6 cartx)n atoms, 

phenoxy. benzoyl or by a 5- to 7-membered unsatiflHted heterocyde having up to 3 heteroatoms from 
the series conprising N, S and/or O, which is optionally substituted by halogen, cyano, nitro. or by 
straight-chain or branched alky) having up to 6 cartx>n atoms, 
or 
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denotes a group of a formula -S02-R^ ^ 
R**^ denotes aryi having up 6 to 10 caibon atoms, trifluoromethyi or straight-chain r Ixanched aikyi hav- 

ing tq? to 4 caitx>n atoms, 
a denotes a number 0, 1 or 2. 

s b denotes a number 0 or 1, 

R^, R^ and ^ are identical or different and 



denote hydrogen or a straight-chain or branched £dt^ having up to 4 cartxKi atoms* 

10 R^ represents hydrogen, straight-chain or branched all^ having up to 6 catton atoms, an amaioprotect- 

ing group or a £^oup of the formula - CO-R^* 
in which 

R^^ denotes hydroxyl, straight chain or branched all«)xycarbonyl having up to 6 carbon atoms, cycloalkyi 

having up 3 to 6 cait>on atoms, pyridyl. pyn-olidinyt or straight chain or branched alkyi having up to 8 
IS cartson atoms, which is optionally substituted halogen, cartxsxyl or straight chain or branched 

alkoxycarisonyl having up to 6 carbon atoms, or 

denotes phenyl, which is optionally substituted by hydroxy!, carboxyt or straight chain or branched 
atkoxy or alkoxycartx)nyt each having uploS cartxNi atoms, 
L represents an oxygen or sulfur atom, 

20 R^ and R^ are identical or different and represent hydrogen, cycloalkyi having up to 6 carbon atoms, straight 
chain or branched alkyI, atkoxycatt)onyf or alkenyi each having up to 8 cartoon atoms, or 
represent benzoyl or aryi having 6 to 10 carbon atoms, which are optionally monositetituted to tris- 
ubstituted by identical or different substrtuents from the series comprising halogen, cyano, nitro, car- 
boxyl. straight-chain or branched aikyI, alkoxy, alkoxycarbonyl or acyl each having up to 6 cart>on 

25 atoms, 

or 

R^ and R^ together with the nitrogen atom form a 5- to 7-membered saturated heterocyde optionally having a further 
30 Oatom. 

and 

R^ represents a 5 to 7 membered, saturated or unsaturated heterocycle. which can contain up to 4 oxygen, 

3S sulphur and/or nitrogen atoms as heteroatoms and to which further a benzene ring can be fused and 

wherein both rings are optionally monosubstrtuted to trisubstituted by identical or different substituents 
from the series comprising hydroxy!, halogen, nrtro. 1H-tetrazoiyl, pyridyl, trifluoromethyi, trrfluorometh- 
oxy, dif iuoromethyl. dif luoromethoxy. cyana carboxy, straight-chain or branched alkoxy. alkoxycarbonyl 
or acyl each having up to 8 cartxxn atoms or straight-chain or branched alkyf having up to 6 cartx>n 
40 atoms, which is optionally substituted by cart)oxyl or straight-chain or branched alkoxycartxxnyl having 

up to 5 carbon atoms or by a group of formula - NR'^^R^^, -SR^^, SOaR^® or -O-SOgR^^, 
in which 

R^^ and R^^ have the meaning shown above for R^ and R^ and are klerrtical or different from the latter, 
or 

45 R^^ denotes hydrogen 

and 

R^^ denotes straight-chain or branched acyt having up to 6 cart>on atoms 

R"*^ denotes straight-chain or branched alky! having up to 6 caibon atoms, 

R^^ and R^^ are identical or different and represent straight-chain or branched alkyI having up to 6 casbon atoms, 
so benzyl or phenyl, which are optionally substituted by trifluoromethyi. halogen or straight-chain or 

branched alkyf having up to 6 carbon atoms. 



and salts thereof. 

The heterocydylcarbonyl substituted benzofuranyl-ureas according to the invention can also be present in the form 
55 of their salts and pyridinium salts. In general, salts with organk: or inorganic bases or adds may be mentioned here. 

Physiok>gk»lly acceptable salts are prefenred In the context of the present invention. Ph:^ok>gically acceptable 
salts of the heterocyclylcartx>nyl substituted benzofuranyl-ureas can be metal or ammonium salts of the substances 
according to the invention, whk;h contain a free caitxsxylic group. Those which are particularly preferred ar , for exam- 
ple, sodium, potassium, magnesium or cateium salts, and also ammonium salts which are derived fir m ammonia, or 
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organic amines, such as, for example, ethytamine, di- or triethytamine, di- or triethanolamine, dicydohexylamine, 
dimethylaminoethanolp arginine, lysine or etl^ nediamine. 

Physiologically acceptable salts can also be salts of the compounds according to the invention with inorganic or 
organic acids. Prefen^ed salts here are those with inorganic acids such as, tor example, hydrochloric acid, hydrobromic 
5 actd, phosphoric acid or sulphuric acid, or salts with organic cartx>xyfic or sulphonic acids such as, for example, acetic 
acid, maietc acid, fumaric acid, malic add, citric acid, tartaric acid, ethanesutphonic add, benzenesufphonic acid, tol- 
uenesulphonic acid or naphthalaiedisulphonic acid. Also prefenred pyrldinium salts are salts in combination with halo- 
gen. 

The compounds according to the Invention can exist in stereoisomeric forms which either behave as image and mir- 
10 ror image (enantiomers), or which do not behave as image and mirror image (diastereomers). The invention relates 
both to the antipodes and to the racemate forms, as well as the diastereomer mixtures. The racemate forms, like the 
diastereomers, can be separated Into the stereoisomerically uniform constituents in a known manner. 

Heterocycle In general represents a 5- to 7-membered saturated or unsaturated, preferably 5- to 6- membered, sat- 
urated or unsaturated ring which can contain up to 3 oxygen, sulphur and/or nitrogen atoms as heteroatoms and to 
IS whkfh further aromatic ring can be fused. 

The following are mentioned as prefen-ed: thienyl, furyl, pyn-olyl. pyridyl, pyrlmidyl, pyrazinyt, pyridazinyl, quinolyt, 
isoquinolyl, quinazolyl, quinoxazolyl, dnnolyt, thiazolyl, dihydrothiazolyi. benzothiaazolyl, Isothiazolyl, benzlsothiazolyl, 
oxazolyl, benzoxazotyl, isoxazolyl. imidazolyl, benzimidazolyl, indolyi. morphoUnyl, pyrroliClnyl. piperidyl. piperazinyl. 
oxazolyl, oxazolinyl or triazolyi. 

20 Amino protective group in the context of the above mentioned definition in general represents a protective group 
from the series comprising: 

benzyloxycai1x)nyl, 3,4<limethoxybenzylQxycarix>nyl, 3,5-dimethQxybenzyk)xycart)onyl, 2,4-dfmethoxybenzyloxycarb- 
onyl, 4-methQxybenzyloxycarbonyl, 4-nitroben2yloxycari3onyl. 2-nitfobenzylO)ycarbonyl, 2-nitro-4.5-dimethQxybenzy- 
loxycarbonyt, methcxycartx>nyl, ethoxycart>onyl, propoxycaibonyl, isopropoxycarixHiyt, butoxycartx)nyl. 

2S Isotxjtoxycarbonyl. tert.butQxycart}onyl, allyloxycariDonyl, vinyloxycarbonyl, 2-nitrobenzylQxycartx>nyl. 3,4,5-trimethoxy- 
benzylQxycartX)nyl, cydohexoxycaitranyl, 1,1-dimethyleth(»(ycarix)nyl. adamantyicarbonyl. phthatoyi, 2,2,2-trichlore- 
thoxycariaonyl, 2,2,2-trichtor-tertbutoxycaritx)nyl, menthylaxycarbonyf, phenoxycarbonyl, 4-nrtrophenQxycarbonyl, 
fluorenyl-9'methoxycartx)nyl, formyl, acetyl, propionyl, pivaloyl. 2-chIoracetyt, 2-bromacetyl, 2,2,2-trrfhJoracetyl. 2.2,2* 
trichloracetyl. benzoyl. 4-<;hlort)enzoyl, 44>rombenzoyl. 4Hiitrobenzc^, phthallmido, isovaierpyl Oder benzytoxymeth- 

30 yien. 4-nitrobenzyl, 2.4-dinrtrobenzyl or 4-nitrophenyl. 

Pretended compounds of the general formula (0 are those 
in which 

A and D are identical or different and represent hydrogen, straight-chain or branched acyl or alkDxycarl> 

35 onyl each having up to 6 carbon atoms, or straight-chain or branched alkyi having up to 4 cart)on 

atoms, which is optionally substituted by cari:>oxyl or alkoxycartx>nyf having up to 5 cartoon 
atoms, phenoxy or benzoyl, 

or represent fluorine, chlorine, bromine, nitro. trifluoromethyt or a group of a formula -OR^, - 
S(0)aR^. (0-CH2-CO)b-NR7R8, -CO-NR^R^O. -SOg-NR^^R^Z ^ .NH-SOgR^^. 

40 in which 

R^. R^. R'*° and R"*^ are identical or different and denote hydrogen, cydopropyl, cydopentyl, cyclohexyt, chinolyl. 

pyridyl, imidazolyl, 1 ,3-thiazolyl or thienyl, which are optionally substituted by identical or differ- 
ent substituents from the series comprising fluorine, cNorlne, bromine, iodine, cyano. nitro or by 
a straight-chain or branched alkyi having up to 5 carbon atoms. 

45 denote straight*chain or branched alkyi, alkenyl or acyl each having up to 6 cartx)n atoms, or 

denote phenyl, which is optionally nK)nosubstituted to disubstltuted by identical or different sub- 
stituents from the series comprising nitro, fluorine, chlorine, bromine, k)dine, cartx»^ or straight- 
chain or branched alkQxycariM)nyt having up to 5 cartXHi atoms. 
R^ has the abovem^itkMied meaning of R®, R^. R^° or R'*^ 

so or 

R^ denotes benzyl, acetyl or tetrahydropyranyt or straight chain or branched alla)xycart>onyl having 

up to 4 carix>n atoms, 

denotes straight-chain or branched alkyi having up to 6 carbon atoms, which is optionally sub- 
stituted by cartx)xyl. hydroxy!, straight-chain or branched acyl or alkoxycariaonyl each having up 
55 to 4 carbon atoms, phenoxy. benzoyl or by pyridyl, imklazolyl, thenyt or furyl, which are opttonally 

suk>stltuted by fluorine. chk>rlne. bromine, cyana nitro or by straight-chain or branched alkyi hav- 
ing up to 4 cartoon atoms, 
or 

R^ denotes a group of a formula -SOaR^^ 
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R^^ d notes ph nyl, trifluorniethyl or straight-chain or branched ali^ hav^ 

a denotes a number 0, 1 or 2, 

b denotes a number 0 or 1 , 

R^. R^ and R^ ^ are identical or different and 

denote hydrogen or a straight-chain or branched all^ having up to 3 csaton atoms, 

R^ represents hydrogen, straight-chain or branched all<yl ha\fing up to 4 cartx>n atoms, tert.butoxy- 

carbonyl or a group of the formula - CX)-R^^ 
in vvhich 

R^^ denotes hydroxy!, straight chain or branched atoxycaftx>nyl having up to 4 carbon atoms, 

cydopentyl. cyciohexyl, pyridyl. pyrrolidinyl or straight chain or branched alkyi having up to 5 car- 
bon atoms, which is optionally substituted by fluorine, chlorine, bromine, cartxscyl or straight 
chain or branched alkcxycarbonyl having up to 4 carbon atoms, or 

denotes phenyl, wttich is optionally substituted tyy hydroxy!, carboxyl or straight chain or 
branched aikoxy or alkoxycarbonyl each having up to 4 cart)on atoms, 
L represents an oxygen or sulfur atom, 

r2 and R^ are identical or different and r^esent hydrogen, cydobutyl, cyclopentyl, cyciohexyl or straight- 

chain or branched alkyl. alkoxycartXMiyl or alkenyl each having up to 6 carbon atoms, or 
represent benzoyl or phenyl, which are optionally monosubstituted to trisubstituted by identical 
or different substituerrts from the series comprising fluorine, chlorine, bromine, iodine. cartx>xyl, 
cyano. nitro or by a straight-chain or branched aikyi, aikoxy or aikoxycartsonyl each having up to 
5 cartXHi atoms, 

or 

R^ and R^ together with the nitrogen atom form a pyrroridinyl, pipericRnyi or morpholinyl ring, 
and 

R^ represents pyridyl, pyrlmidyl, pyrryl. imidazolyl. pyrazdyf. thienyl, isothiazolyl, pyrazinyl, thiazolyl or benzo[b]thi- 
ophenyl, wherein both rings are optkMially monosutistifuted to trisubstituted by identical or different substituents 
from the series comprising hydroxyl, fluorine, chlorine, bromine, nitro, tetrazolyl. pyridyl, trifluoromethyi, trifluor- 
omethoxy, difluoromethyl, dif luoromethoxy. cyano, carboxy, straight-chain or branched aikoxy, alkoxycariDonyi or 
acyl each having up to 6 carixsn atoms, or by straight-chain or branched alkyl having up to 4 carixin atoms, 
which is optionally substituted by cart)oxyl or straight-chain or branched alkoxycarix)nyl having up to 4 caxtxm 
atoms 

and salts thereof. 

Particularly preferred compowids of the general formula (Q are those 
in which 

A and 0 are Identical or different and represent hydrogen, straight-chain or branched alkoxycark)onyl having up to 
4 carbon atoms, straight-chain or branched alkyl having up to 3 carbon atoms, which is optionally sut>sti- 
tuted by cartxsxyi or alkoxycarbonyl each having up to 4 carbon atoms, phenoxy or benzoyl, or 
represent fluorine, chlorine, bromine, carfcx)xyt. cyano, nitro. trrfiuoromethyl, trrf luoromethoxy or a group of 
a formula -OR®, 
in which 

R® denotes hydrogen or straight-chain or branched alkyl or alkenyl each having up to 6 caiiXHi atoms, 

R^ represents hydrogen or straight-chain or branched alkyl having up to 3 carbon atoms or a group of the for- 

mLda-CO-R^^ 

in which 

R''^ denotes hydroxyl or straight chain or branched alkoxycartx)nyl having up to 3 cariDon atoms, 

L represents an oxygen or sulfur atom, 

R^ and R^ are identical or different and represent hydrogen, straight-chain or branched all^, altoxycariaonyl or alke- 
nyl each having up to 5 cartx)n atoms, or 

represent benzoyl or phenyl, which are optionally substituted by identical or different substituents from the 
series comprising fluorine, chlorine, bromine. caft)Oxy, cyano. nitro or by a straight-chain or branched 
alkyl, aikoxy or alkoxycarbonyl each having up to 3 cart)on atoms, 
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and 

represents pyridyl, pyrimidyl, furyt. thienyl, imidazolyl. pyrrofyt. thiazolyt or pyrazinyl which are optionally up to tri- 
fold substituted by Identical or different, substituents from the series conrprising pyridyl, fluorine, chlorine, bro- 
5 mine, methoxy, nitro. trif luoromethyl. cyano» or by straight-chain or branched alkyi having up to 3 caibon atoms. 

which is optionally substituted by caiboxyl or straight-chain or branched atoxycarbonyl having up to 3 cartoon 
atoms, 

and salts thereof. 

10 Very particularly pretended compounds of the general formula (0 are those 
in wNch 

A and D are identical or different and represent hydrogen, straight-chain or branched alM ^ alkanyl each having 
up to 3 caxbon atoms, or 

IS represent fluorine^ chlorine, bromine, carboxyl, cyano, nrtra trif luoromethyl, trif luorometfKixy or methoxy 

represents hydrogen or. 
In which 

L represents an oxygen or sulfur atom. 

R^ and are identical or different and represent hydrogen altoxycartxxiyi having up to 4 caitx)n atoms, 

20 

and 

R^ represents pyridyl, f uryl, thienyl or thlazdyl which are optionally up to twofold sut)stituted by identical or different, 
substituents from the series comprising fluorine, chlorine, bromine, iodine, nitro. methoxy. trif luoromethyl. cyano, 
25 or by straifi^-chain or branched alKyl having up to 3 carbon atoms, 

and salts thereof. 

A process for the preparation of the compounds of the general formula (0 has additionally been found, character- 
ized in that 
30 compounds of the general formula (11) 



35 



(n) 



40 in which 

A. D, R^ and R"^ have the abovementioned meaning 
are reacted with compounds of the general formida (111) 

r2-N=C=L (Hi) 

45 

in which 

L and have the abovementioned meaning 

in inert solvents, if appropriate in the presence of a base and/or in the presence of an auxiliary, 
and in the case of R^/R^ = H and L = O, 
so compounds of the general formula (10 are reacted with compounds of the general formula (Ilia) 

E-S02-N:=C»0 (llta) 

in which 

55 

E denotes halogen, pr^erably chlorine, 

and in the case of R^/R^ ^ H and L » S. 

compounds of the general fonmila (IQ are reacted with NH4SCN, 
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and in case of R'', and/or R^ ^ H the amino groups are derh/ated optionally by customary methods. 
The process according to the invention can be illustrated by way of exarnpie by the following equations: 



5 




10 



IS 




NH-CO-NHj 



20 



2S 



Suitable solvents are generally customary organic solvents which do not change under the reaction conditions. 
These include ethers such as diethyl ether, dioxane or tetrahydrofurane» ethylacetate, acetone, dimethylsulfbxide, 
dimethylfbrmamide or alcohols such as methanol, ethanol, propanol or halogenohycbrocartx)ns such as dichlorometh- 
30 ane« dichloroe^ane, trichloromethane or tetrachloromethana Dichloromethane Is prefen^ed. 

Suitable bases are generally inorganic or organic bases. These preferably include alkali metal hydroxides such as. 
for example, sodium hydroxide, sodium hydrogen-carbonate or potassium hydroxide^ alkaline earth metal hydroxides 
such as. for eocample. barium hydraxcle, alkali metal carbonates such as sodium carbonate, pot£^ium cartx>nate, alka- 
line earth metal carkxmates such as calcium cartx>nate, or alkaline metal or organic amines (trialkyl(Ci-C6)amines) 
35 such as triethylamlne, or heterocydes such as 1 ,4-diazabicyclo[2.2.2]octane (DABCO), 1 ,8-diazabicyclo[5.4.0]undec- 
7-ene (DBU), or amides such as sodium amides, lithium butyl amide or butyiltthium, pyridine or methyipiperidina It is 
also possible to enrploy alkali metals, sudi as sodium or its hydrkles such as sodium hydride, as bases. Potassium car- 
bonate, triethylamine, sodium hydrogencait)onate and sodiumhydroxide are preferred. 

The process is in general carried out in a temperature range from -30^C to -i-IOO^C. preferably from -lO'^C to •fSC'C. 
40 The process is generally canied out at normal pressure. However, it is also possaale to canry out it at elevated pres- 
sure or at reduced pressure (for example in a range from 0.5 to 5 bar). 

The base is employed in an amount from 1 mol to 10 wo\, preferably from 1 .0 mol to 4 mol, relative to 1 mol of the 
compounds of the general formulae (111) or (Ilia). 

The compounds of the general formula (II) are new or are prepared by at f orst reacting compounds of the genetal 
45 formula (IV) 



A 



so 





55 



in which 

A and 0 have the abovementioned meaning 
with conr^unds of the general fornrula (V) 
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R*-CX>-CH2-T (V) 

in which 

5 has the abovementioned meaning 

and 

T represents a typical leaving group such as, for example, chlorine, bromine, iodine» tosylate or mesylate, prefera- 
10 biy bromine, 

to prepare compounds of the general formula (VQ 



IS 




in which 

A, D and have the abovementioned meaning. 
25 in one of the abovementioned solvents and bases, preferably potassium carbonate and dimethylformamide or acetone, 
and in the case of R'^^&H the abovementioned substitutents are introcktced by customary methods.. 

The process is in general carried out in a temperature range from •i-10'^C to +150^0, preferably from -kSO^C to 
+100*»C. 

The process is generally canied out at normal pressure. However, it Is also possit)le to carry out it at elevated pres- 
so sure or at reduced pressure (for example in a range from 0.5 to 5 bar). 

The compounds of the general formulae (III). (Ilia). (IV). (V) and (Vl) are known or can be prepared by customary 
methods. 

Surprisingly it was found that corrpounds of the general formula (0 inhisited oxygen radical formation as well as 
TNFa (tumor necrosis factor) production. These compounds elevated cellular cyclic AMP probably by inhibition of 

3$ phagocyte phosphodiesterase activity. 

The compounds according to the invention specifically Inhibit the production of superoxide by polymorphonuclear 
leukocytes (PMNL). Futhermore, these compounds inhibit TNFa release in human monocytes In response to a variety 
of stimuli Including bacterial lipopoiysaccharkle (LPS), complement-opsonized zymosan (ZymCSb) and IL-ip. The 
described effects are probably mediated by the ele^/ation of cellular cAMP due to inhibitton of the type IV pho^odl- 

40 esterase responsible for its degradation. 

They can therefore be employed in medicaments lor the treatment of acute and chronic inf lanvnatory processes. 
The conpounds according to the invention are preferably suitable for the treatmerrt and prevention of acute and 
chronic inflammation and auto immune diseases, such as emphysema, alveolitis, shock lung, all kind of CX)PO, ARDS, 
asthma and bronchitis, cystic fibrosis, eosinophilic granuloma, arteriosclerosis, arthrosis, irtfiammations of the gastro- 

4S intestinal tract, myocarditis, bone resorptton diseases, reperiusion injury. Crohn*s disease, ulcerative colitis, system 
lupus erythematosus, type I dabetes melfitus, psoriasis, anaphylactoid purpura nephritis, chronic glomerulonephritis, 
inflammatory bowel disease, otiier benign and malignant proliferative skin diseases, atopic dermatitis, allergic rhinitis, 
allergic conjunctivitis, vernal conjuctivitis, arterial restenosis, sepsis and septic shocK toxic shock syndrome, grafts vs 
host reaction, allograft rejection, treatment of cytokine mediated chronic tissue degeneration, rheumatoid arthritis. 

so arthritis, rheumatoid spondylitis and osteoarthritis and coronary in8uffk:iency, myalgias, multiple schlerosis. malaria. 
AIDS, cachexia, prevention of tumor growth and invasion of tissue, leukemia, depression, memory impairment and 
acute ^roke. The compounds according to the invention are additionally suitable for reducing the damage to inferct tis- 
sue after reoxygenation. In this case the simultaneous administration of allopurinol to inhibit xanthine oxidase is of 
advantaga Conrtbination therapy wHh siperoxkle dismutase is also of use. 

Test description 

1. Preparation of human PMNL 

Bkxxl was taken from healthy subjects by venous puncture and neutrophils were purified by dextran sedimentation 
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and resuspended in the buffered medium. 

2. Inhibition of FMLP-stimulated production of superoxide racidai anions. 

Neuinophlls (2.5 x 10^ nriT^) were mixed with cytochrome C (1.2 mg/ml) in the wells of a microtitre plate. Com- 
pounds according to the invention were added in dimethyl sulphoxide (DMSO). Compound concentration ranged 
from 2.5 nM to 10 jxM, the DMSO concentration was 0.1% v/v In all wells. After addition of cytochalasin b (5 jig x 
mr"*) the plate was incubated for 5 min at 37*C. Neutrophils were then stimulated by addition of 4 x 10"® M FMLP 
and superoxide generation measured as superoxide dismutase inhibitable reduction of cytochrome C by monitor- 
ing the OD550 in a Thermomax miaotitre plate spectrophotometer. Initial rates were calculated using a Softmax 
idnetic calculation programme. Blank weils contained 200 units of superoxide dismutase. 
The inhibition of superoxide production was calculated as follows: 

t1- (( Rx-Rb ) )] , 
((Ro-Rb)) 



Rx = Rate of the well containing the compound according to the invention. 
Ro = Rate in the control well. 

% B Rate in the superoxide dismutase containing blank well. 

Compounds according to the invention have IC50 values in the range 0.07 - 10 pM. 

3. Measurement of PMNL cyclic AMP concentration 

The compounds according to the invention were incubated with 3.7 x 10^ PMNL for 5 min at 37''C before addition 
of 4 X 10'^ M FMLP. After 6 min protein was precipitated by the addition of 1% v/v cone, HCI in 96% v/v ethanol 
containing 0.1 mM EDTA. After centrifugation the ethanoiic extracts were evaporated to dryness under N2 and 
resuspended in 50 mM Tris/HCI pH 7.4 containing 4 mM EDTA. The cyclic AMP concentration in the extracts was 
determined using a cyclic AMP binding protein assay supplied by Amersham lnternatk)nai pla Cydic AMP concen- 
trations were expressed as percentage of vehicle containing control incubations. 
Compounds elavate the cAMP-level at 1 pM compound 0-400% of control values. 

4. Assay of PMNL phosphodiesterase 

This was performed as a particulate fraction from human PMN essentially as described by Souness and Scott (Bio- 
chem. J. 291 . 389-395, 1993). Particulate fractions were treated with sodium vanadate / glutathione as described 
by the authors I0 express the descrete stereospedfic site on the phosphocfiesterase enzyme. Compounds accord- 
ing to the invention had IC50 values ranging from 0.001 |jM to 10 mM. 

5. Assay of human platelet phosphodiesterase 

This was performed essentially as described by Schmidt et al (Blochem. Pharmacol. 42, 153-162. 1991) except 
that the homogenate was treated with vanadate glutathione as abova Compounds according to the invention had 
ICso values greater than 100 |iM. 

6. Assay of binding to the rolipram binding site in rat brain membranes 

This was perfomned essentially as described by Schneider et al. (Eur. J. Pharmacol. 127, 105-115, 1986). Com- 
pounds according to the invention had IC50 values in the range 0,01 to 10 

7. Preparation of human monocytes 

Blood was taken from normal donors. Monocytes were isolated from peripheral blood by density centrifugation. fol- 
lowed by centrifugal elutriation. 

8. Endotoxin induced TNF release 

Monocytes (1 x 10^ m|-^) were stimidated with LPS (2 >ig mr*") and coincubated with the conrpounds at different 
concentrations (10"^ to 10 jig ml"''). Compounds were dissolved in DMSO/medium (2% v/v). The cells were incu- 
bated in RPMI-1640 medium glutamine/FCS supplemented and at 37°C in a humidified atmosphere with 5% CO2. 
After 18 to 24 hours TNF was determined in the supernatants by an human TNF specific ELISA (medgenix). Con- 
trols were nonstimulated and LPS stimulated monocytes without compounds. Example 2, 13 and 16 induce inhibi- 
tk>n of LPS driven TNF activity in human monocytes (IC50: 10'^ to 1 ^g mr^). 

9. Endotoxin induced shock lethaPfty in mice 

B6D2F1 mice (n=10) were sensitized with galactosamine (600 mg/kg). and shock and lethality were triggered by 
LPS (0.01 ^g/mouse). The compounds were administered intravenously 1 hour prior LPS. Controls were LPS chal- 
lenged mice without compound. Mice were dying 8 to 24 hours post LPS challenge. Example 2. 13 and 16 reduced 
the endotoxin medicated mortality about 70% to 1 00% at doses of 3 to 30 mg/kg. 
The galactosamine / LPS mediated mortality was reduced. 

The new active compounds can be converted into a known manner Into the customary formulations, such as tab- 
lets, coated tablets, pills, granules, aerosols, syrups, emulsions, suspensions and solutions, using in rt, nontoxic phar- 
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maceutically suitable excipients or solvents. In this c nnection. the therapeutically active compound should in each 
cas be present in a concentrati n of about 0.5 to 90% by weight of the total mixture. I.e. in am unts which are sufficient 
in order to achieve the dosage range indicated. 

The fornnilations are pr^ared. fbr example, by extending the active compounds with solvents and/or excipients, if 
5 appropriate using emulsif iers and/or dispersants, where, fbr example, in the case of the use of water as a diluent, 
organic solvents can be used as auxiliary solvents if appropriate. 

Administration is carried out in a customary manner, preferably orally or parenteraliy, in particular perlingually or 
intravenously. 

In the case of parenteral administration, solutions of the active compound can be employed using suitable liquid 
10 vehicles. 

in general, it has proved advantageous on intravenous administration to administer amounts from about 0.001 to 
10 mg/kg, preferably about 0.01 to 5 mg/kg of body weight to achieve effective results, and on oral administration the 
dosage is about 0.01 to 25 mg/kg, preferably 0.1 to 10 mg/l^ of body weight. 

In spite of this, it may be necessary to depart from the amounts mentioned, in particular depending on the body 
IS weight or the type of application route, on individual behaviour towards the mecficament, the manner of its formulation 
and the time or interval at which administration takes place. Thus, in some cases It may be sufficient to manage with 
less than the abovementioned minimum amount, while in other cases the upper limit mentioned must be exceeded. In 
the case of administration of relatively large amounts, it is advisable to divide these into several individual doses over 
the course of the day. 

20 



Solvents 


1 


petrolether : ethylacetate 


1:1 


II 


petrolether : ethylacetate 


5:1 


III 


petrolether : ethylacetate 


5:2 


IV 


ethylacetate 




V 


dichlormethane : methanol 


5:1 


VI 


dichlormettiane 




VII 


cyclohexane : ethylacetate 


3:1 


VIII 


dicNonnethane : methanol 


50:1 


IX 


dicNormethane : methanol 


20:1 


X 


dlchloromethane:methanol : 17% NH3(aq.) 


15:4:0.5 


XI 


dichlormethane: methanol : NH3 


75 : 20:2,5 


XII 


cyclohexane : tetrahydrofurane 


3:7 


XIII 


dichlormethane : methanol 


9:1 
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Example i 

5 (3-Amino-5-m6thoxy43enzofuran-2-yOpyridtn-3-yl*m6th 



10 



IS 




20 4 g (0.27 mmol) of 2-Hydraxy-5-methoxy-benzonitriie and 10.6 g (0.77 mmol) potassium cartx>nate were suspended in 
70 ml acetone and 8.7 ml (0.31 mmol) 4-Bromo-3-acetylpyridlne were added in 3 portions during 1 hour The mixture 
was heated to reflux for 12 hours. The mixture was filtered hot The soivens was destilled of in vacuo and the residue 
recrystallized in methanol. 
Yield: 3.16 9(44%) 

25 Mp.: 168^0 

The compounds shewn in table I are prepared in analogy to example I. 
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Ex.-No. 


X 


V 


Z 




Mp. 


ViclU (% 
of theory) 




5 


Y 




n 


n 






1 0 




10 


VT 
Ai 


LI 

ft 






..... M 








IS 


XI! 


H 




H 




224 


60 






XIII 


H 


OCH3 


H 




216 


30 


0.07 ail) 


25 


XIV 


OCH3 


H 


H 


V— S 


202 


37 


0.23 ail) 


30 
35 


XV 


H 


OCH3 


H 


Br 


225 


42 


0.58 a) 




XVI 


H 


OCH3 


H 


XiL 


135 


60 


0.60 0) 


40 


xvu 


H 


CF3 


H 


-0 


163 


67 


0.41 0) 


45 


xvni 


F 


NO2 


H 


-<J 


222 


28 


0.28 0) 


SO 


XIX 


H 


OCHj 


H 




192 


55 


0.78 0) 



55 
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5 1 


Ex.*No. 


X 


Y 


Z 




Mp. 

r9 


Yield (% 
of theory) 


Rf 1 




XX 


H 


OCH3 


H 




166 


65 


ai7{ix) j 


















10 


XXI 


H 


OCH3 


H 


CI 


Z. 
143 


53 


0.74 (I) 

• 


IS 1 










01 










XXII 


H 


OCH3 


H 




196 


36 


0.67(1) 


20 










Br 








25 


















xxin 


H 


OCH3 


H 




146 


50 


0.67 a) 


SO 




















XXIV 


H 


OCH3 


H 


/T^V- Br 


180 


27 


0.67 (I) 1 
1 


35 




















XXV 


H 


OCH3 


H 




Z. 
156 


8 


0.04 1 

(cyclo- 

hexan/ 


40 
















acetone 
1:1) 




XXVI 


H 


OCH3 


H 




153 


27 


0.45 0) 


45 


















SO 


XXVII 


H 


CN 


H 




228 


42 


0.65(1) 



55 
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X 


Y 


Z 




Mp. 

CQ 


Yield (% 
of theon') 


R, j 




XXVlil 


H 




H 




273 


63 


0.75 (1) 


10 


XXIX 


H 


NO2 


H 




265 


5S 


0.7 (D 


IS 


XXX 


H 


OCH3 


H 




159 


68 


0.67 (I) 


20 




















XXXI 


H 


OCH3 


H 




112 


41 


0.65 a) 


25 


















30 




















1 XXXII 


H 


OCH3 


H 


^- 


217. 
220 


48 


0.57 0) 


3B 










CN 








40 


xxxm 


H 


OCH3 


H 


Cl 


76-78 


88 


0.54 (IX) 



46 



60 
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Preparation Examples 
Examine 1 

5 [5-MethQKy-2*(pyridin6-3-Cdrlx>nyl)4)enzofuri^^ 



10 



IS 



20 




1 g (3.7 mmol) compound of example II was dissolved in dichloromethane (20 ml), cooled to O'^C and chlorosulphonyt- 
isocyanate (0.53 g. 3.7 mmol) in dichloromethane (10 ml) was added dropwise over 30 min., after which the reaction 
25 was brought to room temperature and stinred for an additional 4h. Water (20 ml) was added and the reaction stirred 
overnight. The precipitate was filtered off, washed with water and dried. Recrystalllsation with methylene chloride afford 
0.26 g (17%) of the urea. 
Rf» 0.08 (III) 
Mp. » leS'^C 

30 The compounds shown in table 1 are prepared in analogy to exarnplel^ 
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s 


Ex.- 
No. 


X 


Y 


z 




Mp. 

CQ 


Yield 
(% of 
theor>') 


Rf 


10 


9 


0CH3 


H 


H 




232 


95 


0,12 
Oil) 


IS 


10 


CI 


OCH3 


H 




222 


87 




20 


11 


CI 


OCH3 


H 










25 
30 


13* 


u 
n 




14 


+ N— ^ 








35 


13* 


H 












All 
U.l 1 

(X) 


40 


14* 


H 


0CH3 


H 




218 


88 


0.30 
(X) 


45 




H 


0CH3 


H 


\ • 


210 


79 


0.03 
(X) 


SO 




H 


CH3 


H 


-0 


258 


15 
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Ex.. 


X 


Y 


Z 






Yield 




B 


No. 












(% f 

theory) 






17 


H 




H 




177 


10 




10 










\\ //* 

K 7 








IS 


18* 


H 


OCH3 


H 




169 


86 


0.28 
(X) 




19* 


H 


OCH3 


H 




177 


94 


0.04 


20 
















(X) 


25 


20 


H 


OCHj 


H 


//Tl 


310(Z) 


44 


0.80 
(X) 


SO 




















21 


OCH3 


H 


H 




232 


95 


0.11 
(HI) 


35 





















22 


H 


OCH3 


H 


ll il 
II II 


232 


12 


0.60 
0) 


40 




















23 


H 


CF3 


H 




1S3 


67 


0.57 
(X) 


4S 




















24 


H 


OCH3 


H 




158 (Z) 


48 


0.15 
(X) 


SO 










Br 









ss 
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No. 


X 


Y 


Z 




Mp. 

CO 


Yield 
(% of 
theory) 




25 


F 




H 


/— N 

-<J 


246 


30 


0.25 

a) 



* 0.5 Mmol of pyridine (2-, 3,- or 4-substituted wth benzofuranylcarbonyl) 
are dissolved in 20-100 ml of dry DMF and stirred at room temp, for 1-3 h 
with 1 mmol of alkyl halide. In the case of slov^y reacting compounds 
(TLC-control), the reaction times are prolonged to 24-48 h at rt or 
20 alternatively, the reaction mixtures are heated to 70°C for 2-6 h. The 

solutions are concentrated i.vac, the residues triturated with acetone or 
isopropanol, filtered and dried i.vac. 

25 

Exanq>le 26 

so {[5-MethQ}^-2-(pyridin6-2'^»rbonyO-b^^ add ethylester 



35 



40 




0.4 g (1 .49 mmol) of Exarrple X was suspended in 5 ml methyf ene chloride. After adding of 0. 1 8 mJ (1 .99 mmol) ethox- 
45 ycaftX)nylisothiocyanat the mixture was stirred lor one hour at room temperatura The precipitate was filtered off and 
dried. 

Yields 0.335 g (56.3%) 
Rf»0.56 (VIII) 

The compounds shown in table 2 are prepared in analogy to example 26. 



55 
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Table 2: 




NH— 



1 Ex.*No. 




K* 


X 


Y 


Yield (V. 
of theory) 




27 


COOC2H5 


Nsrv 

-O 


H 


OCH3 


87 


H 



The compounds shown in table 3 are prepared in analogy to example 1 . 
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Table 3: 
X 



_ NH-CO-NH, 



Ex.-No. 


Y 


X 






Mp^C 


Yield 
(% of 
theory) 


28 


OCH3 


H 


CH3 


0.47 

(DO 


203 (Z) 


27 


29 


NO2 


F 










1 


OCH3 


H 




0.45 
0) 


245 


83 
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1 El-No. 


Y 


X 






Mp 


Yield 1 
(% of 
theory) 


38 


NO2 


H 




0.1 

(H) 


235 


45 


39 


OCH3 


H 


N— N 

CI 


0.15 

(vni) 


192 


52 


40 


OCH3 


H 


>\ 


0.63 

(I) 
0.84 

(xn) 

0.85 

(xm) 


210 


53 


41 


OCH3 


H 


-0 

CN 


0.84 
0.81 

pan) 


243 


98 


42 


NO2 


H 




0.82 

(I) 
0.85 


200 


40 








cm 

0.81 

pan) 






43 


CN 


H 




0.86 
pai) 

0.85 

pan) 


268 


79 
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Ex.-No. 


Y 


X 






Mp °C 


Yield 
(% of 
theory) 


44 


o 


H 


C|-^3'^CI 


0.79 

(I) 
0.92 

pen) 

0.92 

(xni) 


232 


76 



Claims 

1 . HetercM^dylcarbonyl substituted benzofuranyl-ures^ of the general formula (I) 



L 




in which 

A and D are identical or different and represent hydrogen^ straight-chain or branched acyl or alkoxy- 

carbonyt each having up to 6 caitx>n atoms or straight-chain or branched alkyi having 143 to 
6 cartx}n atoms, which is optionally substituted by cartxixyl or alkoxycarbonyt having up to 
6 carbon atoms, phenoxy or benzoyl, 

or represent halogen, carboxyl. cyano, nitro, trif luoromethyi. trif luoromethoxy or a group of a 
formula OR^. -S{0)aR^ - (OCHaCOjb-NR^R^ -CXD-NR^R^^ -SOg-NR^^R^^ .j^^. 
SOgR^^ 

In which 

R^» R®. R*"*^ and R^^ identical or different and 

denote hydrogen, cycloalkyl having 3 to 6 carbon atoms, benzyl or a 5 to 7-membered 
saturated or unsaturated heterocyde having up to 3 heteroatoms from the series com- 
prising S and O and to which a phenyl ring can be fused and which is optionally sub- 
stituted by identical or different sut)stituents from the series conprising halogen, cyano. 
nrtro or by a straight-chain or branched alkyI having up to 6 cart)on atoms or 
denote stmight-chain or branched alkyl. alkenyl or acyl each having up to 8 cartx>n 
atoms, or 

denote phenyl, which is optionally monosubstituted to disubstituted by identical or dif- 
ferent substituents from the series conprising nitro, halogen, cart^oxy or straight-chain 
or branched alkDxycartx>nyf having up to 6 caftx)n atoms, 



25 



EP 0 779 291 A1 



has the abov mentioned meaning of R®, R®. or R^^ 
or 

denotes a hydroxyl protecting group or straight-chain or branched a)l<Qxycarbonyl having up 
to 6 caft>on atoms, or 

denotes straight-chain or branched all<yl having up to 8 caibon atoms, which is substituted 
by cartx)xyf , hydroxy!, straight-chain or branched acyl or alkcixycarbonyl each having up to 6 
carbon atoms, phenoxy, benzoyl or by a 5- to 7-membered unsaturated heterocyde having 
up to 3 heteroatoms from the series conprising N, S and/or O, which is optionally substi- 
tuted by halogen, cyano. nitro. or by straight-chain or branched alkyi having up to 6 carbon 
atoms, 
or 

denotes a group of a formula -S02<R^^ 

denotes aryl having up 6 to 10 carbon atoms, trifluoromethyl or straight-chain or branched 
aikyi having up to 4 cartx>n atoms, 
denotes a number 0, 1 or 2, 
denotes a number 0 or 1, 
and R^ ^ are identical or different and 

denote hydrogen or a straight-chain or branched alkyI having up to 4 carbon atoms. 

represents hydrogen, straight-chain or branched alkyI having up to 6 carbon atoms, an ami- 
noprotecting group or a group of the formula - CO-R"** 
in which 

denotes hydroxyl, straight chain or branched alkoxycart>onyl having up to 6 carbon atoms, 
cydoalkyi having up 3 to 6 carbon atoms, pyridyl. pynolidlny! or straight chain or branched 
alkyi having up to 8 carix>n atoms, which is optionally substituted by halogen, caiboxyi or 
straight chain or branched alkoxycarimyl having up to 6 carbon atoms, or 
denotes phenyl, whk;h is optionally substituted by hydroxyl, carboxyl or straight chain or 
branched atkoocy or alkoxycarbonyl each having up to 6 cartx)n atoms, 
represents an oxygen or sulfur atom. 
R^ are identical or different and represent hydrogen, cydoall^ having up to 6 cartx>n atoms, 

straight chain or branched all^, alloxycarbonyf or alker^ each haidng up to 8 cartx)n 
atoms, or 

represent benzoyl or aryl having 6 to 10 carbon atoms, whteh are optionally monosubsti- 
tuted to trisubstituted by identical or different siisstituents from the series comprising halo- 
gen, cyano, nitro. caitoxyt, straight-chain or branched alkyl. alkcxy. alkQxycaft)onyl or acyl 
each having up to 6 cart>on atoms. 



r3 together with the nitrogen atom form a 5- to 7-membered saturated heterocycle optionally having a 
further O atom. 



represents a 5 to 7 membered. saturated or unsaturated heterocyde, which can contain up to 4 
oxygen, sulphur and/or nitrogen atoms as heteroatoms and to which further a benzene ring can be 
fused and wherein both rings are optionally monosubstituted to trisubstituted by identical or differ- 
errt substituents from the series comprising hydroxyl, halogen, nitro, 1 H-tetrazolyl, pyridyl. trifluor- 
omethyl, trifluoromethoxy, difluoromethyl, difluoromethoxy, cyana carboxy. straight-chain or 
branched alkoxy. alkoxycarbonyi or acyl each having up to 8 carbon atoms or by straight-<^*n or 
branched all^ having up to 6 cattwn atoms, whfch is optionally substituted by carboxyl or straight- 
chain or branched alkoxycarbonyl having up to 5 cartxxi atoms or by a group of formula -NR^^R^^, 
-SR^7, SOaR^^or-O-SO^R^^ 
in which 

R^® have the meaning shown above fbr R^ and R® and are Identkml or different from the latter, 
or 

denotes hydrogen 
and 



26 



EP0 779 291 A1 



R^® denotes straight-chain or branched acyl having up to 6 carbon atoms 

R"*^ denotes straight-chain or branched aikyi having up to 6 cartx>n atoms, 

R^^and R^^ are identical or different and represent straight-chain or branched all<yl having ^} to 6 cartxm 
atoms, benzyl or phenyl, which are optionally substituted by tr'rfluoromethyt, halogen or straight- 
chain or branched alkyi having up to 6 carbon atoms, 

and salts thereof. 

Heterocyclyicart)onyt substituted benzof uranyl-ureas of the formula according to claim 1 , 
wherein 

A and D are Identical or different and represent hydrogen, straight-chain or branched acyl or alkoxy- 

carbonyl each having up to 6 carbon atoms, a straight-chain or branched alkyl having up to 

4 cart>on atoms, which is optionally substituted by carboxyl or alkoxycaridonyl having up to 

5 carlaon atoms, phenoxy or benzoyl, 

or represent fluorine, chlorine, bromine, nitro, trif luoromethyl or a group of a formula -OR^, - 
S(0)aR®. (0-CH2-COVNR^R^ -CO-NR^R^°, -SOa-NR^^R^^ .NH-SOaR^®. 
in which 

R^, R®, R^° and R^^ are identical or different and denote hydrogen, cyclopropyl, cydopentyl. cyclohexyl, chinolyl, 
pyridyl. imidazolyl. 1 ,3-thiazotyl or thienyl. which are optionally substituted by identical or dif- 
ferent substituents from the series comprising fluorine, cNorine, bromine, Iodine, cyano. 
nitro or by a straight-chain or branched alkyl having up to 5 carbon atoms, 
denote straight-chain or branched alkyl. alkenyl or acyl each having up to 6 cartx>n atoms, or 
denote phenyl, which is optionally rTK)nosubstituted to disubstituted by identical or different 
substituents from tiie series conrprising nitro. fluorine, chlorine, bromine, iodine, cartMocyl or 
straight-chain or branched alkoxycariDonyl having up to 5 cart)on atoms, 

R^ has the abovementioned mearung of R^. R®, R^^ or R^^ 

or 

R® denotes benzyl, acetyl or tetrahydropyranyi or straight chain or branched aikCDcycarbonyt 

having up to 4 cart)on atoms. 

denotes straight-chain or branched alkyl having up to 6 cartx>n atoms, which is optionally 
sitetituted by carboxyl. hydroxyl, straight-chain or branched acyl or alkoxycarbonyl each 
having up to 4 caibon atoms, phenoxy, benzoyl or by pyridyl, inrudazolyl. thenyl or furyl, 
which are optionally substituted by fluorine, chlorine, bromine, cyano. nrtro or by straight- 
chain or branched alkyl having up to 4 carbon atoms, 
or 

R^ denotes a group of a formula -SOaR^ ^. 

R**^ denotes phenyl, trifluormethyl or straight-chain or branched alkyl having Mp to 3 cariXHi 

atoms, 

a denotes a number 0. 1 or 2. 

b denotes a number 0 or1 , 

R^ R^ and R^ are kientical or different and 

denote hydrogen or a straight-chain or branched alkyl having up to 3 carixxi atoms, 

R"* represents hydrogen, straight-chain or branched alkyl having up to 4 carbon atonns, 

tert.butaxycarbonyl or a group of the fbmrtula - CO-R^^ 
in which 

R^* denotes hydroxyl. straight chain or branched alkoxycarbonyl having up to 4 carlxwi atoms. 

cydopentyl, cydohexyl, pyrkiyi, pyrrolidinyi or straight chain or branched alkyi having up to 
5 cartdon atoms, which is optiorialiy substituted tjy fluorine, dilorine, bromine, caiboxyl or 
straight chain or branched alkoxycart>onyt having 143 to 4 cart3on atoms, or 
denotes phenyl, which is optionally substituted by hydroxyl, carisoxyl or straight chain or 
branched alkoxy or alkoxycarioonyl each having up to 4 cart)on atoms, 

L represents an oxygen or sulfur atom, 

R^ and R^ are kientical or different and represent hydrogen, cydokxjtyl, cydopentyl, cydohexyl or 

straight-chain or branched alkyl, alkoxycarbonyl or alkenyl each having up to 6 caitxm 
atoms, or 

represent b nzoyi or phenyl, which are optionally mcMiosubstHuted to trisitetituted by klen- 
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tical r different substituents from th s ries comprising flu rine. chlorine, bromine, iodine, 
cartooxyl, cyano. nitro or by a straight-chain or branched alkyi, aikDxy or alkQxycartx)nyl each 
having up to 5 caftx}n atoms, 

or 

and together with the nitrogen atom form a pyrrolidinyl, pipertdinyl or morphofinyl ring, 
and 



10 



R^ represents pyridyt, pyrimidyt. pyrryt, imidazolyl. pyrazoiyl. thienyl. Isothiazolyl. pyrazlnyl. thiazolyf or 
benzo[b]thiophenyl. wherein both rings are optionally monosubstituted to trisubstrtuted by identical or differ- 
ent substituents from the series comprising hydroxy!, fluorine* chlorine, bromine, nitro, tetrazolyl, pyridyl, tri- 
f iuoromethyl, trifiuoromethoxy, dif luofX>methyl. dif luoromethoxy. cyano^ carboxy, straight^hain or branched 
IS alkoxy, alkoxycartMMiyt or acyl each having up to 6 carbon atoms, or by straight-chain or branched alkyI hav- 

ing up to 4 carbon atoms, which is optionally substituted by cartxsxyl or straight-chain or branched alkc»(y- 
cart>onyl having up to 4 carbon atoms 

and salts thereof. 

20 

3. Heterocyclylcartx>nyl substituted benzofuranyl-ureas of the formula according to claim 1 . 
wherein 

A and D are identical or different and represent hydrogen, straight-chain or branched aikoxycarbonyi having 
25 ip to 4 carbon atoms, straight-chain or branched alkyI having up to 3 cart)on atoms, which is option- 

ally sitetituted by catboxyl or aikoxycartxmyl each having up to 4 caftx>n atoms, phenoxy or benzoyl, 
or 

represent fluorine, chkMine, bromine, caitxocyl, cyana nitro, trifluoromethyt, trifluoromethaxy or a 

group of a formula -OR^. 
30 in which 

R^ denotes hydrogen or straight-chain or tvanched alkyI having ijp to 6 cark)on atoms, 

R^ represents hydrogen or straight-ch^n or branched alkyt having up to 3 cartx)n atoms or a group of 

the formula -CO-R^^ 

In which 

35 R^^ denotes hydrQxyl or straight chain or branched aikoxycarbonyi having up to 3 caibon atoms, 

L represents an oxygen or sulfur atom, 

R^ and R^ are identical or different and represent hydrogen, straight-chain or branched alkyl. alkoxycartxinyl or 
alkenyt each having up to 5 cartx>n atoms, or 

r^resent benzoyl or phenyl, which are optionally substituted by kientical or different substituents 
40 from the series comprising fluorine, chlorine, bromine, carboxy, cyano. nitro or by a straight-chain or 

branched alkyl, alkoxy or aikoxycarbonyi each having up to 3 cartxm atoms, 

and 

45 R^ represents pyridyl. pyrimidyl, furyl, thienyl. imkiazolyt, pyn^dyl, thiazdyi or pyrazinyi which are optionally up 
to trifoid substituted by identical or cfifferent substituents from the series comprising pyridyl, fluorine, chlo- 
rine, bromine, methoxy. trifluoromethyt. cyano, or by straight-chain or branched alkyl having up to 3 caritwn 
atoms, which is optionally substituted by carlxxxyl or straight-chain or branched aikoxycarbonyi having up to 
3 carbon atoms 

50 

and salts thereof. 

4. Heterocyclylcart)onyl substituted benzofuranyl-ureas according to daim 1 to 3 for thereapeutical usa 

ss 5. Process for the preparation of heterocydylcarix)nyt sut)stituted benzofuranyl-ureas according to daim 1 to 3 char- 
acterized in that 

compounds of the general formula (tO 
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nh-r' 



CO-R^ 



(H) 



in which 

A, D, R** and have the abovementioned meaning 
are reacted with compounds of the general formula (111) 



r2.n-C»L 



(III) 



in which 

L and have the abovementoned meaning 

in inert solvents, If appropriate in the presence of a base and/or in the presence of an auxiliary, 
and in the case of B^/P? » H and L s O. 

compounds of the general formula (II) are reacted with compoiffids of the general formula (ilia) 



in which 

E denotes halogen, preferably chlorine. 

and inthecaseof r2/R® = H and L = S, 

compounds of the general formula (II) are reacted with NH4SCN. 

and in case of R**. R^ and/or R^ H the amino groups are derivated optionally by customary methods. 

6. A medicament containing at least one heterocyclylcart)onyl substituted benzofuranyf-urea according to claim 1 to 
3 and a pharmacologically acceptable diluent. 

7. A medicament according to claim 6 fbr the treatment of acute and chronical inflammatory processes. 

8. A process fbr the preparation of medicaments according to claim 6 and 7 characterized in that the heterocyclylcar- 
bonyf substituted benzofuranyl-urea together with customary auxiliariee is brought into a suitat3le application fomi. 

9. Use of heterocyclylcartx)nyl sut>stituted benzofuranyf-ureas for the preparation of medicaments. 

1 0. Use according to claim 9 for the preparation of medicaments for the treatment of acute and chronical inflammatory 
processes. 



E-SOa-NsCtrO 



(Ilia) 
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